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: 1/E 



h;l>fe-epJSLf^i §s «8 30~900cm-^ (Dm.m'Dm^^<Dm.^m(D ^ 

'(T^'Pt^ < h f|57^^ rM^:8 3 0 c m~ ^ (755fi^^i.|,^o«K*3 j:^/9 0 0 c m~ ^ 

'ik(DmsiW.(D\^-fM-^^\-^^^^^ iQ/h^ <. rMis a o cm~ ^ (^^^^(0^%,%^ 

}L'mkl 7 0 cm- ^ <7)55^^mc7)P^^KtOM<7)7pfe>r>j-|I^AJ: L. v«9 0 0 c m~ ^ CO 

A/ B . 8 m_t m'^-^m^ir^ ^ t t -r * 

[ft^ll 2 ] 
3 1 

[ii«4l 

[f»*?S 5 ] 

Mo 

[ffi^:^6l 

5MV/C mMTOeniomffi-^ilJj^^tL^S. U -^^m-M^^ 9X10"^ A/cm^ ^ 

7 1 

8 1 

m^-^ 9 ] 

I 0 1 
1 1 1 

[fi^:^ 1 2 ] 

mi^-^-. 1 3 1 
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1/ 



[0 0 0 1 ] 
[0 0 0 2] 

mx.itMO SFET (Metal Oxide Semiconductor Field Effect Transistor) 

#m±«tt ^ ?tf*1- ^ O ^-'H L < 5fe o -C ^ o 
[0 0 0 3 ] 

r~ v^mm<^m.mmm.tL'ci,i. ^ 2>,^ummmm (tzdb) t^mmmmm ( 

TDDB) ti)^^^o 
[0 0 0 4] 

tfc. TDDBti. yy'u-^ r^y (HBD) tvyvy'u-^^'^y (sbd 

[0 0 0 5] 

mM\^%^m^^hZ>o t/c. SBDti. 0#FB^OMtr ioTHBDti^^-r^ (#^tL 
5&v^^l i: '?)2fe-2)o ) o 
[0 0 0 6] 

^(D^s mJEepM&i'^tS^Mbi: LT. >!. M^XlffeV -i^m^iE (SILC) hm^^ 

S I L C^S BDicov^Tti. $ ^ ^#??57^^~>5: $ tLTV^;& ^ ^-f. 
t fiKyfm^£.^.i!)^^ <.SBD{i. B-mode SILCii^^ (f tt^ M^<^ESUfi 

[0 0 0 7] 

7t:^-^tC. 1 OMV/c mmTc7)femMltl::^^V>TM^L. h Mtm«O^M^l:=gr Ifl 
tf :^ ^ ^ ^ H 3^ o T ^ o 
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^-v : 2/ 



, :^iiB^#of^fttrj::fr{i\ ^^r, mmm^i^i^n ^7mm'^<Dmm^m^^^^^fzi1^•T 
lt. s B D (7)^^ ^ ^^t i}mmx-^ ^^t o -r ^ » 

[0 0 0 8] 

1] #l§ 2002-299612 -^<2r^ 

[0 0 0 91 

:^mM<DEmii. mm'itLfzm^r-^ sbd^s i Lc-A^&zm<. -^^^^mmrnw^^^ 
(siLc> TZDB. TDDBo^fcH) Tbmhft^mmm. ■etL=^Mv^/^#^^#*^. 

imm ^ nm-r ^tz^ <D^m 

[0 0 10] 

h JVmr-Wl^Lfzt^. i^ms 30~900cm- ^ <^|IH<^3^^'t-^<^MJS<^ ^ 
(D^^^j: < t «8 3 0 c m- ^ (Dmm<^m.^miS XZf 9 0 0 c ra" ^ 

«a<7>p«;K(^v>TtL;6vjN$v>:^j: 19/Jn$ <. /O-o, v^^B 3 0 cm- ^ (Dmm^(Dm.ytm 

trM7 7 0 c m" ^ co^^f'|-itc<7)P^^;RtOMc7)|g*ti'jt^A t L. vM^C 9 0 0 c m" ^ <7) 
i: » 9 9 0 cm- 1 (5D|!Fj'1-moM;K ^ (T^^^Dlfe^-fl^ B L/c i: i . 

^fiKx^. mm^itLtzm^-^' ^>sbd^silc ^^^^ Dii < . ^^ v>^«:K»te ( s 

ILC. TZDB. TDDB(05fc#) ^ t-A^X- ^ :h o 

[0011] 

[0 0 12] 

2p:^Hj!(7)M^-e{i. 1 OMV/c mmToepiinmffitrjgffi^^x^coW^ Lv^o 
[0 0 13] 

<D mmmx sMv/cmmrco mm&xmTE. $ tt v - m-MT^'^ 9 x 

1 0" ^ A/c JKJlTt?*^075^'»t Lv>o 

v7 h ij'-''^ (SBD) ^^^z^^xKmfi^hmmwMr 
:^-^^^mmm't. ^m'^m^<^r- vrnmrnfi^Mm-r^ ;itf<zxr)^ ^m'^mi^<7)mm 
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[0 0 14] 

^^m<Dmm.mx-it. v^yu-^ (hbd) ^^'^c-st-etc^tL^^m^* 

[0 0 15] 
[0016] 

^i3, iy.T-et±. ^^^^(Dmmm^^mi^mi^or- hmmmtLxMrnLtzm^^- 
(D±m^ r±j . Tfij^ rrj tLxmrn-t^o 

[0017]. 

01 ir^i-^2»{$*^ 1 ii. *^^gt«m2 4 ^^:?^;VfIit2 1 ty-;^|iM2 2 

-ymmm {^^m<7)^Bm) 3> mmmmm4t. r-vm^ms^ift-vx^-^^^HM. 
Jt2 1 t^tp&ii-^ X d Kmifhiifz^- vmms hmm5±-^(Dmm^Bm4:± 

utL xm^-t ^ mnm e 2 1 . ru^ ymm 2 3 ±.ij<Dm mmmm 4 ± tzigtj- e> k 

Ix^ ^'SMi: LTMi-^2»mfl5 6 3 hmM5 i:Smfl5 6 1 t =^m^fi5^c^^■t 

;|)3>^5'^'^^v^^71t. y~:^miit2 2 tmmue 2 t^mM.mf/zmm^^^^'S^^ 

V-^y^^7 2 KV-f ymi^2 3 t^miUSe 3 t ^ W.^m Kmmir ^ ^zi > ^ y-fy^ 
7 3 h LTV^^o 
[0 0 18] 

ttri^L/c i d ^(D^mitmK2\±. *^«M2 4^:tL. iO^^««Jt2 
4 j;•^TE|li^?^^$;}^7tM^t^'. ^^^)l'mM2 1 i:V-XfIJ|42 2 t KV^>'fIi^2 
3 h ^^tLTV^-So 
[0 0 19] 

^LT. ^^^-^;HIJt2 1 <7)— :^ofM|5trv-;^ffiit2 2^^^^^i^tL. i-^9^)vmM2 
1 Oia^^Of K 1/ ^ 2 3 /5^^f^^ $ o T ;S o 

*^^St«3t2 4 (4. h Vy-^n\zS i 02 #<7)|fe,##fWai6^$tL-C«^$tLTV^ 

ffiiE#2 004-3108624 
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[0 0 2 0] 

y-Xfijt2 2 i5 FV^ >flit2 3 fi. -^Jx-tf. P + nS^^tl^^^A ( K- 
[0 0 2 1 ] 

c:(7)J;^:&#^##:»5K2(i. (<r-bWm3. JlM^#m4) T-M^bttrv^^ 

[ 0 0 2 2 ] 

mmmmm4:<DmmmtLm. ^^^zum^m^^:^^. i?!ix.ifs i 02 . teos ( 

[0 0 2 3] 

1\M , y-^«2 U'iiai-^Mx FV^ >fljt2 3 tr^ia-f- 

[0 0 2 4] 

mmm em. n > ^ ^ > 7 1 lt^'- > mm 5 e 2 

, =7 > y^^'T 2 ^i^LTV-;^ISJ^2 2 il^M^tL. *mfK6 3 

[0 0 2 5] 

^^mmX:^^^ h ^l^i^XiM^hfz t U . rSS$c8 30~900cm~^ C0|g|g(?5#^1-?Pt 
<75B^:^^(7)^ t>(7)/^-:& < t i.-U'^^. M8 3 0 c ^ O^i^^mf^imTfe^KiS i 9 0 0 
cm" ^ <^l5^;$'1>m<75BJ;^E(^V^-f tL>^vh$v^:^J; !9/>§ <. 36^0, v&i5:8 3 0 c m~ ^ O 
#^l-m<7)n«;Kfc«7 7 0 cm" ^ O*;$1.|ac0ER7fc«^:OMOi^?>J-'fit^At 

0 0 cm- 1 (Dm^B<Dm.^mt^^9 9 o cm- ^ 05!j%j^m<75B^^^fcoM(;o^^'(ii=^ 

BtL/ii:§. A/B^^l. 8&.±^j::hm^^mM,-r^}^J'. #m^^bTV^;S.o 
[ 0 0 2 6 ] 

^ fi. AMM^^ I o . itm:?fcM>g^ ItLfzt^^z. log (I o 

Lxmt^^o 

J^T^ i<7)*jiov^T. <>"-M6am3=^. i^V:3>^<b% (SiOz. 0<Z^2) 

2004-3108624 
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[0 0 2 7] 

i-^t?-^. m2iz^irxvi^. s i 02 Bit. vi; 3>^cm*;^.^>&^4@fifi. mmm.^ 

[0 0 2 8] 

-f-LT. ^07jc*ir.^ii, ms K^-tX^ iz^ S i 02 m<^l*]f|5-e(i. H2 i:LT^^£ 
1-^ t t ^ Bf-^-eS i -Ol^-^. 2b^vMi^^^5&SB'f5«^3 1 tKJBL. S i -O 
nmms 2^S i -H«^3 3 =^MLT. h»m3 0«T-«3t^^^S'^-^x.TV^ 

ii-r^ S i -OHMS 4-A^^^I<z:^^-t&^t^M.iiiL. iOS i - OHM 3 4 t O 

s i om^t-^mmz§m^Ri^L^d ^ t iiz X y) . ms.^ v }y:^izx:hmmmmy!)m^^ 

Pij^^^^^-r^hctm^i^fzo "tco^W:. s i - OHM 3 4 tos i om^tmsmz 

[0 0 2 9] 

—^'^\ i> ^—o(DS i - OHM 3 2^S i -HM3 3 ^^I'^^SL. mM\Z 

^hK. s i-0HM3 4(i. mmm<Dfm-^'^n^-t<. mm^zx^x^mtL 

[0 0 3 0] 

S i -0HM3 4 0 S i OM^5&^'S:v^^cf^#^25.t^L^9gK^i^ -7- 

i ^: ic J; !9 itfS-e § ^ o 

^tL^(7)S i - OHM 3 AidXTfOS i OM<7)'^^IMI!)t;S^1-^5!F^m<7)?KlR{± 
, V^-ftL^>r«7 50~1000cm~ ^ OlSfflcO^^^fatC^t LX#Mfi^tw^ i h 

[0 0 3 1 ] 

-e-LT. Si02M-t?«> S i -0HM3 4 O S i 0Mtc01?d£J:b^^. ^tLi^ 
<7)fflSf^ffi<7)®;KlC J; i9 . «7 50~1000cin-^ cOfEHO^S^^^^I-j^con^ilX;^^^ h 

^lit?. 0 4 lis i 02 m<0?Si5[7 50~1000cm~^ (^^HfflcOfS^^^OM:^^ 

[ 0 0 3 2 ] 

HI 4 tc^i" J; ^ ic, ::.(D^m^<^WLU:^^'^ 5£lc, 8 3 0 cm" ^ WT&\z\f:- 

^^^■r^mUl 9 0 0 cm- ^ Wi5:\z\£~i7^^-t^mm2 t-bm^J:^^^^. « 
830~900cm-^ (Dm.m(OmV^(Dm,%^<D-'n> {Mc^m\Z}.t. 840~860c 

m- ^ m^(Dmm(D^^^%i(Dm.itm -b^. ?^i^8 3 o cm- ^ <^i5^^^<^Mffij; 

^i3. 1214-efi. r«8 30~900cm-i <Dmm<D^^¥^m<DWLitm.(D—UiiK 
8 3 0 cm- 1 0^5^^ia<^(t5i&SJ: ^P/h^ < ^'2>J^^=lr^ L/;;&^ 0 0 cm- ^ O 

[0 0 3 3] 
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2i)^m&(^rM. iii4 K7j<-txd »8 3 0 cm" ^ <Dmu^com.tftm' 

tmm? 7 0 cm-' (Dm^M(Dm.ytmt(Dmi<DmMm^AtL. o o cm- ^ o 

^m^<Dm.^mtmk9 9 O c m- ^ CD^^ItconM^iiO^Offe^'fit^g-B a: hfzt^. 
A/B;On. 8m±*^P'^^M^i-fL{£\ S i O 2 Jli<^ S B D =lr*^ t^HSih 
^ ^ t ^^ffi Lf^o 
[0 0 3 4] 

vmmms Ki5\^^x. s i -oam^s 4(Dm:^^^^^£^^i^t\ -r^^t)-^, si-oh 

[0 0 3 5 ] 

^MJjXv^^i^ h;vaTi|iJ^L/c t AXB:fy^l. 8 jy.±'&^P#=lrM^-r^ S i O2 M 
ii. SILC^s TZDB. SBD. HBD^^C^<. ^> 

m (TZDB. TDDBf^m) K^^if^t^. ^ t'i)^ ^ om^m^^^^ir i> i> (D t ^j: :h o 
[0 0 3 61 

[0 0 3 7] 

iiT'. Si -0H«7t3 4 tos i om^hii^m'^\zfmn\^\^^^nmznw.^^ 
^m.itm.(Dm^^ (*^§g-tr{i. A/B^^n. 8m±) =^jt^i-^trp^L-r. «m (s i 

[0 0 3 8 ] 

'fc^, m^bTt J: ^ ii. A/Bti:. 1. 8 ^ P#^^t^i-fL{f J: v^tI^^ 2 . 0 ^ 

itLlcJ;l9. S i O2 (S BD. S I L C) =gr i »9 ?SlltC|5^jJii-^ ^1 1 >5^tr 

[0 0 3 9] 

mfE# 2004-3108624 
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[0 0 4 0] 
[0 0 4 1 ] 

^-Ymmm3(D^i^m^ i^^mm) it. i o nmiikT-^^^<Di)mth<. i~7 

[0 0 4 2] 

tfz. WL%l^<Dm'^\Z\t^ FT I R^*<^4''^^=J>> mz^ ^MKMATR (attenuated t 
otal reflection) '^^fflv^^ ^ h t&^I? S LV>o ^MKMATRmit. m^^^A-MMliZ^ 

[0 0 4 3 ] 

UtL^^^o S I L C^S BDtt. tfr|B|E|ll<7)^'- ^mfft:^^L^v^^|I^5-e^ !9, Z<Dy 

-vm]±xi^mir^r~y^Bmm3<Dm^iiz, ^mM^mm-r^^ti,zx^, ^mtm^ 
mmitzmw^fi^. 

[0 0 4 4] 

>&i3, r-vmmms^zMLx. mm±mm'tmx.fzm^r~ym&^min-t^t. ^ 
ajMrn^^mm^m (hbd) ^^^^^ltl^ ^is^^^^^^^^o 

^ft^v ~:;^mmw. 9x1 o- ^ A^cm^ i>iTx^:hi^(Di!)mtL<. 5x10- 

z^ti^zxi). ^m^m^ 1 (D^mmz^if^hr- v mmm 3 (Dmmmm^x 19 ^ cii< 

[0 0 4 5] 

$ fjtc. y~ ymmms iz^mm^m^v. y}^m.m^j:mmmti!)^^iit>x^]:.fz^,^^ s 

BDt Lfzm^. r~ Mg«l3 {4. S BD-^^^C^tXI<zm.fi:hm:M^m:^K 4 OCX 
c mji-e^^ ^<7)/J)^lf t L < . 7 5 C/c ^±1?* ^ O^^^ J: i9$?S Lv^o 

h mmm 3i}^^:^<DXd^^ m^-t h^}i\zx^. ^z»#*^ i (om.m mz^\^^Y- 

[0 0 4 6] 

t fc. ^.m^^mra-fb^O^'^ CfcBf,^.^ H B D h L/iJ^^. h 3 
id^^ifeC-St T'tC-;>ttL;2.^S#i;^^ 1 0 OC/cm^ JiJ.±tr^^ ^><^Wt L< . 2 0 0 

^h\zx^. ^m^^m'^Kom.mmz^x^-hy- Ymm^3(ommmm^x'o^^m<-^£ 

h%x%^o 
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[0 0 4 7] 

gi 5 7 ^M'ti. m 1 i<z7r^'r^mi^m^(Dm^i^-&^mm-r ^ fzidom (mm 
mm) -e^i)o j^iB, i^Ttrii. ii0^o#^_h. Ei5~ia7>=i='co_hfjj^ rjij . Tmt r 
TJ tLxum-t^o 

[0 0 4 8] 

<1> t-f\ 0 5 (a) tc^i-idl^. ^S#:M2 <7)OTtC^ #fl x. M^m^b'^ ( 
<2> 4-*#«2 (C-f :t> K-y=^^fv^ j^;V=lr?^^i-^o 
[0 0 4 9] 

<3> ^tc. HIS (b) K^-rX^K. 4^«#:«2JitC, ^-h^ms^J^^i" 

-5) o 

I : rj>-fMkm 

y- vmrnms t l-c. ::^ymi\: (s i 02 ) m^'f^^'T^^^Kii. m^imm 

[0 0 5 0] 

I - 1 : mmitm 

ijn«^<^MK mmum) fi. 3 0 0 ~ 1 0 0 0 "css-e^^o^^^^ l < . 5 0 0 ~ a 

[0 0 5 1 ] 

m&X^^<D-^mt L < , 2 0 - 6 0^fi^-t:^^^(7);e)^^J; i9$?t Lv>o 

[0 0 5 2] 

I - 2 : cvD-m 

[0 0 5 3 1 

±^m.^^t)^xm^^^^ tij^x^^o 
i}m<7)um (umM-m) soo-iooo °cmmx^ ^ (om'^t l < . 5 o o ~ a 
0 ox:mmx^^<Dii^x i)Ut lv^o 

[0 0 5 4] 

J:<. #tc|5ia$tL>&v>>^)^ f!l£ti\ MrajK=SrWfBtlffli:-r^:^^tc(i. 1 0-9 0:^ 
m&X^:S>(DT!)mtL<. 2 0-6 0^SK-^*'5><^:*^i l-V^o 

miE# 2004-3108624 



#11 2004-219192 ^-v: 9/ 

^^y^mo&tJ (M^m) ii. 0 . 0 5 T o r r -±^J± ( 7 6 0 T o r r ) fl^-e 
*^<7):d5^^ b< . 0. 1 ~ 5 0 0 T o r r®;g-eab;S(D;&^*J: I9$ft Lv^o 

tfz^ -yV:^ym4tmmM^Wtm^W.=?^^^tf^^xt(Dm^itii. ^;vi:b-ei 0 : i~ 
1 : 1 0 omm-^'^^fDmi-^ L < . 1 : 2 ~ 1 : 1 o^^-e^<i>o:a^^J: i9$f i Lv^o 

[0 0 5 5] 

II : '>v n^m^-fbm 

r- hmmms tLx. vun^g^M-fb (s ion) ii^b^i-^:^^^;^^, Mx.{i\ 

it^m. TVit7m. -mitmm. -mitmrn. mit-m.m^ii^mfhfL. ^fth(D^% 
<Dimtfz{i2 m&.±.^u^^t>^xm^^ z>^h ^^x § ^ „ 

[0 0 5 6] 

III : ^N^-'^^A vv ^- hM> i^;V3-'i7A~>v<5^- t;v5 -'j'i^ ->i; ^ 

m 

^- hWmS h LT. /N^-'^i. ^- h (H f S i O) V)V:=i=.^ Al^^) ^ 
-h (Z r S i O) J:y''T;V5 ^"^/A vU^- h (A 1 S i O) J^^^^i-^J^^lC 
ii. CVD-^. PVD& (^^^«-^^<7)t/S^«fe) . ■5r^)yir^^-^ 

m^^^^t^^x^^ho 

[0 0 5 7] 

m^hfifzv-im.mm3\z\i^ tK^^ (H2 o) ^^ij^m%^xm 
io^-^, MoiajK (inf^^;K) Ji. 500-1200 x:m^xhi>(Di)mt l < . 

7 0 0- 1 0 0 OX:n^X^^(Dii^i: l9§f S Lv^o 
[0 0 5 8] 

*n«^c^0#PB^ {mwmm) M^a^^tfiiBtEHfci-^j^^t^ti. io~9o^M-e 

ab^oW^ L< . 2 0-6 O^U^X^i>(Di}^^ ^Ut Lv^o 

t7t. #H^C0ffi^?lJg{±. 5 0~ 1 0 0%RH®^7e)Wt L<. 75~100%RH 

m±<7? J: ^ ^^•^:^3 J; y^^ff:^-^^- ). $^,^|^ 3 ^f^^-f^ i h J; ^) , 7jc*MT-c7)r£A 
^^^JCpX-f^tL-So ^LfLKiiV), ^ i -0]:im^(O^^-&'tU>sbX{i^tj:i-^;^:ztifX^. |^ 

*tLT, si-oH«i:os iom^tmwmii^&z^h'D^m.iL'r^^ti^^x^ 

[0 0 5 9] 

^:j5, r- hm^ms^oymM^^mTKmm^xw^irhijmtLxii^ a 

: h =^?I^^L7tm. S7lc**'>!^ (D2) ^^?>#H^4>-t?. r-h«l*3 

tK^^ (D2 0) ^'a-t>#H^4'-e«'fk*tf c : r~ hmmms i^mLfz^k 

. m^mry^^-Tif:^ (nds ) '^^t^m-mn.^x. r~ YmmmsKu^^xm-Mm'^ 
m-t:^'m^ii^mfhK. ^fLh(D^ib<Dimtfz\i2m^x±^m.^^io^xm^^h:z.hi)^ 

[0 0 6 0] 

<4> ms (c) K^ir2:^l<z, ^^-Mfe#M3±t^> *SK 5 1 ^Jl^^i"^ 

o 
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-2>o :ifhliZX^. me id) K^i^X^fJ:'y~hm,M5m^hi^■&o 
[0 0 6 1 ] 

<6> >jziz^ me (e) itz^ir 2: d <iz, ^mi^&U2 (DV- hMMd (ommiz^ 

V~y°^^\^>. y-7.mM2 2^^JIYV4 >mM2 3 ^m-^-r^ho 

-t^^tKxy). y-MMM2 2i5xzf}^^u4 ymw.2 3 -^m'^'^^o 
ctKXy) y~::^mm2 2isxW'U-( ymM2 3 ^J^^f^o 

[0 0 6 2] 

<7> >kiZ^ me if) i'^i-idi'. ^§^;^^^?f^J^$tLfc#^#:*;K2 JitC, ^J;i(f 
CYDm^l^zX^. S i 02 #=^«^ii'2)^^:-^^JiP^«tK4 ^?j^^-r^o 

^-t-So HI? (g) K^i-X^iiZ^ ^^^■^)VifM2 I. y-MfM2 2 ^ K 

}y^ymi$L2 3<D^M^fHzMJBLX:=iy^^Y^-)l^4 1^ 4 2. 4 3 :^^'5f^^$ o 
[0 0 6 3] 

<9> ^ir, 3>^^h*-;V4 1 . 4 2. 4 3 <^l*lf|5^^i6-Cjlffl#fe^jl4 Jltl. 

w X. {f c V D Kx^. mmmm ^ nm $ -i^ smm ^j^m-t^o 
< 1 0 > ^ic. «mii±i::> nk.\^y * h v V -7 — ^^i^ J: ^ mmM<Dwmz 

o itLt;J;i9. mi (h) (i^i-<tdt-^ ^^^-;v«2 u v-;^fl^2 2. Yv^y 

mM2 'i(n^M^ix\zmiS\^xmMMe \. 6 2. 6 3:feJ:tJ^^n^^i^ hy^i^'y 1. 7 
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